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SUMMARY 



Aerodynamic force teste were made in the N.A.C.A. 7 
"by 10 foot wind tunnel on a model Clagk Y wing with a 20 
percent chord split flap deflected 60 downward. The 
testa were made to determine the effect of partial-span ■ 
split flaps, located at various positions along the wing 
span, on the aerodynamic characteristics of the wing-and- 
flap combination. The different lengths and locations of 
the flaps were obtained by cutting off portions of a full- 
span flap, first from the tips and then from the center. 

The results are given in the form of curves df lift, 
drag, and center of pressure. They show that with partial- 
span split flaps both the lift and drag are less than with 
full-span flaps; that the lift for a given length of flap 
is somewhat greater when the partial span is located at 
the center of the wing than when it is located at the tip 
portion; and that the drag for a given length of flap is 
the same regardless of the location of the flap with re- 
spect to the wing span. 



INTRODUCTION 



Among the devices for increasing the maximum lift and 
also the drag of an airplane to improve the landing char- 
acteristics, is the split trailing-edge flap. With this 
arrangement the rear portion of the wing is split into up- 
per and lower sections and the lower section is deflected 
downward as a flap. This type of flap is designed for use 
over the maximum possible length of the wing span, no por- 
tion of the flap serving for lateral control. 
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Some tests have previously "been made on airfoils with 
split flaps (references- i, 2,~3, and 4) in which the ef- 
fects of changes in flap chord and deflection have been 
investigated. The present investigation was made to de- 
termine the effects of changes in flap length and location 
along the wing span. The flaps were tested on a Clark Y 
wing in the 7- "by 10 foot wind -tunnel, and lift, drag, and 
pitching moment were measured for each size and location 
of flap. Only split flaps with a chord 20 percent of the 
wing chord were used since previous investigations indi- 
cated that flaps of this chord size would give results of 
most general value. 



APPARATUS AND TESTS 

The model used in the present tests was a 'Clark Y 
airfoil with a' 10-inch chord and a 60-inch span. The air- 
foil was constructed of laminated mahogany to the speci- 
fied ordinates given in tahle I. The flaps wore made of 
l/l6-inch steel plate, 2 inches (20 percent of the chord) 
wide, and were screwed to the wing (fig. l) • They were 
deflected downward at an angle of 60° to the wing chord, 
which arrangement gave the highest maximum lift coeffi- 
cient (reference 3) . 

Only flaps having a chord 20 percent' of the wing 
chord were used since data given in references 3 and 4 t 
and replotted in figure 2 of the present report, indicate 
that this size of flap, for all practical purposes, gives 
the highest maximum lift, further increase in the flap 
chord up to 30 porcont results in only a slight increase 
in the maximum lift, whilo flap chords' greater than 30 
percent of the wing chord cause the maximum lift to de- 
crease. 

The wing without flaps was tested first, and the wing 
with the full-span flaps next. Then the flap length was 
reduced by cutting off portions of the flap in steps of 
20, 40, 60, and 80 percent' 'of - the span. The wing was 
tested first with the' partial-span flaps having sections 
of equal length removed f ro-ffl the tips, and then with sec- 
tions of the same total length removed from the centor of 
the span. , '■■ r . 

The 7 "by 10 foot tunnel/ which has an open tost sec- 
tion, is described in detail together with the balancos 
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and standard test procedure in reference 5.' The tests 
were made at an air speed of 80 miles per hour, corre- 
sponding to a Reynolds Number of 609,000. The datA were 
not corrected for tunnel-wall effect. 



RESULTS AND DISCUSSION 



Tin .sections removed .-Curves of Ct , Cp , and c.p. 
are given in figure 3 for the wing having split flaps with 
different amounts removed from both tips. It will be seen 
that the peaks of the lift curves have a sharp drop just 
after the stall as compared with that for the plain wing, 
and that the lift and the drag deorease with increase in 
the amount of flap removed. The center of pressure in the 
region of maximum lift is about 10 percent of the chord 
farther aft for the wing with full-span flap than for the 
plain wing. 

Cent_er _sect_i on s re mov ed .- Curves of C^, -Cp, and 

c.p. are given in figure 4 for the wing having split flapB 
with different amounts removed from the center of the span. 
The peaks of these lift curves gradually round off at the 
stall with increase in the amount of flap removed, and the 
lift and the drag decrease. The change in the center of 
pressure with variation of flap length is about the same 
as for the flap with tip sections removed. 

Comparison of effect of remov ing sec tion s from th e 
klE.i_§.?A _?l£.o OL _t.lk?_ _Q_ en t e r . - CurveB of C^ max and of Cj) at 
C L max against split-flap length are given in figure S 

both for tip sections removed and center sections removed*. 
This, figure shows that a somewhat smaller part of the" 
maximum lift is lost by cutting off the tip sections than 
by removing center sections of the same total length. It 
should bp noted that the drag at maximum lift is affected 
only by the length of the flap and does not depend on 
whether the section is removed from the tips or the center. 

CONCLUSIONS 



Both the lift and the drag of a wing with partial- 
span split flaps ar.e less than those with full-span flaps, 
the lift for a given length of flap being somewhat greater 
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when the partial-span flap is located at tha center of 
the wing than when it is located at the tip portion.' The 
drag for a given length of flap is the same regardless of 
the location of the flap with respect to the wing span. 



Langley Memorial Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va., July 12, 1933. 
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TABLE I 

ORDINATES OS* CLARK T SECTION 1ST PERCENT OE CHORD 
Rad. L. E. 1.50 Rad. T. E. 0.05 



Distance 
from 1. E . 


J£per 


Lower 


0 


3.50 


3.50 


1.25 


5.45 


1.93 


2.5 


6.50 


. : . 1.47 
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7.90 


.93 
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8.85 


1-63 
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10.69 
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11.40. 
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.00 
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9.15 


.00 


70 


7.35 


.00 


80 


j 5.22 


.00 
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2.80 


.00 


95 


1 .49 


.00 


100 


.12 
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Figure 1. -Split flap tested on Clark Y wing. 
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Figure 2.- Effect of chord of split flap Figure* 5.- Effect of partial -span split flaps 
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Angle of attack, c4 
Figure 3.- Split flaps with tip sections removed 



